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This invention relates to electric impulse gen- 
erators of the magneto type, by means of which 
impulses of electric energy are produced in oper- 
ating circuits in response to changes in flux dis- 
tribution occasioned by mechanical changes in 
the magnetic circuits. 

It is an object of the invention to provide an 
electric impulse generator of simple construction 
and utilizing to maximum advantages the elec- 
tric energy producing powers of the magnetic 
circuit. 

Other and further objects and advantages of 
the invention will be apparent from the following 
description when taken in connection with the 
accompanying drawings, wherein— 

Figure 1 is a diagrammatic illustration of an 
impulse generator embodying the invention; 

Figure 2 is a view similar to Figure 1, but show- 
ing the parts in a different position of operation; 
and 

Figure 3 is a diagrammatic illustration of a 
second form of impulse generator embodying the 
invention. 

As shown in Figures 1 and 2, an impulse gener- 
ator embodying the invention may comprise a 
magnetic device such as a permanent magnet 2 
having spaced side arms 4 and 6 providing, re- 
spectively, a north pole and a south pole, and co- 
operating with an armature rod or bar 8 appro- 
priately mounted for movement toward and away 
from the magnet 2. A coil 10 is wound upon the 
armature 8 and one end of the coil is connected 
as by wire i2 to a switch blade {4 carrying a 
switch contact 16, while the other end of the coil 
is connected, preferably by a flexible or extensi- 
ble wire or connector [8 to a switch blade 20 car- 
rying a switch contact 22. The switch blades 14 
and 20 may be connected by wires 24 and 26 to 
an electrical load or energy absorbing device 28. 
An actuating member or operator, diagrammati- 
cally indicated at 30, may be connected to the ar- 
mature or the magnet to cause relative movement 
thereof. One or the other, or both, of the switch 
blades 14 and 20 may be formed of a spring plate, 
strip, or member of any suitable resilient mate- 
rial, causing the switch contacts 16 and 22 to re- 
main in engagement during a predetermined rel- 
ative movement of the magnet and armature, so 
that the switch contacts which short the coil 10 
will remain in engagement upon the initial rela- 
tive movement of the armature and magnet and 
will be brought into engagement just before the 
armature contacts the magnet. By adjustment 
of set screw 81, bearing upon blade 20, the oper- 
ation of the contacts can be timed in relation to 
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the spring and closing of the magnetic circuit and 
adjusted to function at a definite air gap. 

The armature and magnet being in the posi- 
tion shown in Figure 1 and a sufficient force be- 
ing applied to the actuating member 30 to move 
the armature, the armature starts to open the 
magnetic circuit but the coil circuit being still 
shorted, a heavy current flows into the coil, mag- 
netizing the armature in such a direction that it 
resists the opening of the magnetic circuit. As 
further force is applied to overcome this addi- 
tional resistance, the armature moves away from 
the magnet, the contacts 16 and 22 open, and the 
energy stored in the magnetic circuit is delivered 
to the load or energy absorbing device 28. The 
magnet and armature now occupy the relative po- 
sitions shown in Figure 2. 

When the armature is moved from the posi- 
tion of Figure 2 toward the position of Figure 1, 
the flux through the armature increases rapidly 
as the armature approaches the magnet, and just 
before the armature closes the magnetic circuit, 
the heavy switch contacts 16 and 22 come to- 
gether so that at the time of maximum rate of 
change of flux, the coil is short circuited. A heavy 
current flows in the shorted coil, magnetizing the 
armature in such a direction as to impede the clo- 
sure of the gap between the armature and the 
magnet, and to require the application of a great- 
er force through the actuating member than if 
the coil were open. If the armature is now 
moved in the opposite direction or away from the 
magnet before the stored energy is dissipated, a 
greater resistance fill be offered to the opening 
of the magnetic circuit, and hence a greater 
amount of energy will be delivered to the load 
than if the coil was not shorted before the mag- 
netic circuit was closed. 

It will be evident also that the making and 
breaking of these contacts 16 and 22 effects in- 
stantaneous initiation and cut-off of the flow of 
current to the load or energy absorbing device 
28, thus minimising the dissipation of energy 
during the time that current or voltage is being 
built up to the value required to operate the 
load or to force a current through the energy 
absorbing device. 

Since in this device the energy is used only for 
short periods of time, the short circuit does not 
harm the armature but permits utilization of 
the device at maximum efficiency in respect to 
the energy transferred. 

In Figure 3 there is disclosed a balanced ar- 
mature type of magneto of any desired shape 
and having a north pole 32 and a south pole 84. 
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The magnet is provided with a plate or bar 36 
forming a polar extension for the north pole, 
and a plate or þar 38 forming a polar extension 
for the south pole. The polar extension 36 pro- 
vides spaced north pole pieces or shoes 40 and 
42, and the polar extension 38 provides south 
pole pieces or shoes 44 and 46. 

An armature rod or bar 48 is supported be- 
tween the polar extension by the magnetic forces 
acting on the armature when placed between 
the pole shoes. A coil 50 is mounted on the ar- 
mature and is connected at one end to switch 
blades 52 and 54 carried by the armature. The 
other end of the coil is connected by a flexible 
lead or connector 56 to a switch blade 58 mount- 
ed on, or fixed relative to, the polar extension 
36 and þy a flexible lead or connector 60 to a 
switch blade 62 mounted on, or fixed relative to, 
the polar extension 38. 

The switch blades 52, 54, 58, and 62 carry 
switch contacts 64, 66, 68, and 10, respectively. 
One or both of each pair of switch blades 52—58 
and 54—62 is made of or mounted on a spring 
plate, strip, or member of any suitable resilient 
material, and one or both of the blades 58—62 
provided. with an adjusting set screw 11 to time 
the operations of the switches in relation to the 
opening and closing of the magnetic circuits and 
so that the switch contacts of each pair will 
close just prior to the engagement of the ar- 
mature with the magnet and remain closed dur- 
ing the initiation of movement of the armature. 

An electrical load or energy absorbing device 
72 is connected by wires 14 and 16 to the switch 
blades 52 and 58. It is evident, of course, that 
it is immaterial to which pair of switch blades 
the load is connected, for in any event current 
will flow to the load only when both pairs of 
switch contacts are open. When the armature 
is at rest, it lies diagonally of the polar extensions 
in contact with one north pole and a diagonally 
opposite south pole, that is to say, the armature 
will, at rest, be in contact with the north pole 
49 and south pole 46, or the north pole 42 and 
the south pole 44. When the armature is in a 
rest position the coil is shorted by either the pair 
of contacts 64 and 68 or the pair of contacts 66 
and 19. The armature is moved or actuated be- 
tween its alternative positions through an oper- 
ating member or rod 18 provided with a finger 
grip 80, or other force transmitting member to 
which the actuator or operator may be con- 
nected. The member or rod 18 is in the nature of 
a strong spring secured at one end to the ar- 
mature, and secured at its other end to an oper- 
ator or actuator so that energy is stored, or a 
force built up, therein by the actuator until the 
magnetic resistance to the movement of the ar- 
mature is overcome and then causes the arma- 
ture to move rapidly. 

Pressure applied to the armature in the proper 
direction will tend to move it from one or the 
other of its diagonal positions to effect a slight 
movement thereof before the then engaged 
shorting contacts are open. Just as the armature 
breaks away from the magnet, a heavy current 
is created in the coil 50 by the sudden change 
in the amount of flux threading the armature, 
end the magnetic force created by this heavy 
current resists the further movement of the ar- 
mature so that a greater force must be applied 
to the armature than if the coil was not shorted. 
The force applied being sufficient to overcome 
this resistance, the short circuit on the coil is 
opened and the energy stored in the magnetic 
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circuit, as a result of the heavy current in the 
short circuited coil, produces a surge of energy 
as it is delivered to the load or energy absorbing 
device 12, along with the energy created by the 
further rapid movement of the armature into 
engagement with the other diagonally opposite 
pair of poles. Just before the armature engages 
the other pair of poles, the other pair of switch 
contacts is closed to short-circuit the coil dur- 
ing the instant that the flux through the ar- 
mature is changing at the greatest rate, so that 
energy is stored in the magnetic circuit while 
the heavy short-circuit current is flowing 
through the coil. This energy may then be de- 
livered to the load upon reverse movement of 
the armature if, before that stored energy is dis- 
sipated, the short circuit is removed from the 
coil. 

By means of the adjustable set screw 31 or TI, 
the opening and closing of the short-circuited 
armature coil is timed in direct relation to the 
opening and closing of the air gap of the mag- 
netic circuit thus varying to a determined ex- 
tent the magnetic energy stored in the armature 
and releasable to the operating circuit when the 
short circuit is opened. 

Changes may be made in the form, construc- 
tion, and arrangement of the parts without de- 
parting from the spirit of the invention or sac- 
rificing any of its attendant advantages, and the 
right is hereby reserved to make all such changes 
as fairly fall within the scope of the following 
claims: 

What I claim is: 

1. In an electric impulse generator, means pro- 
viding opposed pairs of magnetic pole faces, an 
armature movable between said pole faces, à coil 
inductively coupled to the armature, an operat- 
ing circuit connected to said coil, switches opera- 
tively connected to said armature and connected 
to said coil to establish a short circuit around 
said coil as the armature approaches each pair 
of said pole faces and to break the short circuit 
upon initiation of movement of the armature 
from each pair of said pairs of pole faces toward 
the other pair of pole faces, and means for mov- 
ing said armature from each pair of pole faces 
to the other. 

2. In an electric impulse generator, a perma- 
nent magnet having a movable armature, a coil 
wound about said armature, a pair of interen- 
gageable switch contacts connected across oppo- 
site ends of said coil, an operating circuit con- 
nected across opposite ends of said coil, one of 
said switch contacts being supported by said ar- 
mature and the other being supported by said 
magnet, means for moving said armature to and 
from said magnet, and adjustment means for ad- 
justing said contacts relatively to cause said con- 
tacts to close just prior to the engagement of 
said armature with said magnet and to open just 
subsequent to the disengagement of the arma- 
ture from the magnet. 

3. In an electric impulse generator, a perma- 
nent magnet having spaced pole faces, and an 
armature movably supported between said pole 
faces solely by the magnetic action of the field 
between said pole faces, a coil wound about said 
armature, a pair of stationary switch contacts, 
a pair of switch contacts movable with said arma- 
ture for alternately engaging said stationary con- 
tacts, one end of said coil being connected directly 
to said movable contacts and the other end 
directly to said stationary contacts, an operat- 
ing circuit connected across opposite ends of said 
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coil, said armature being so constructed and ar- 
ranged as to move the contacts out of engage- 
ment with the stationary contacts for a sub- 
stantial portion of the movement of the arma- 
ture, and actuating means including energy stor- 
ing means for actuating said armature in both 
directions. 

4. In an electric impulse generator, load cir- 
cuit terminals, an induction coil connected to 
said terminals and having a magnetic circuit in- 
cluding members relatively movable to vary the 
flux threading said coil whereby to induce volt- 
ages in said coil, cooperating relatively movable 
contacts electrically connected to opposite ends 
of said coil, one of said contacts being mechani- 
cally connected to the armature for movement 
therewith, and adjustment means for adjusting 
said contacts relatively to cause the contacts to 
short circuit said coil and said load circuit ter- 
minals on initial relative movement of said mem- 
bers and to break said short circuit when the 
rate of change of the magnetic flux threading 
the coil is greatest whereby maximum energy is 
delivered to the load terminals. 

5. In an electric impulse generator, means pro- 
viding opposed pairs of magnetic pole faces, an 
armature movable between said pairs of pole 
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faces, a coil inductively coupled to the armature, 
a load circuit electrically connected to opposite 
ends of said coil, movable contact means mechan- 
ically connected to said armature and electrically 
connected to one end of said coil and cooperat- 
ing stationary contacts oppositely positioned with 
respect to said movable contact means and elec- 
trically connected to the other end of said coil, 
and adjustment means for adjusting said con- 
tacts and contact means relatively to cause said 
contacts and contact means to establish a short 
circuit around said coil just prior to the time 
the armature engages each pair of said pole faces 
and break the said short circuit just after the 
armature disengages each one of said pair of 
pole faces in moving toward the other pair of 
pole faces. 
EDWIN S. PRIDHAM. 
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